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INTEGRATED DEVICE

CMOS STATIC _FrzAM - DT 71T
L7 64K (64K x 1-BIT) L
Integrated Device Technology, Inc. : i T-14-03-05
FEATURES: DESCRIPTION:

o High speed (equal access and cycle time)
— Military: 25/30/35/45/55/70/85ns (max.)
— Commerclal: 15/20/25/30/35/45ns (max.)
o Low power consumption
— IDT71878
Actlve: 300mW (typ.)
Standby: 100pw (typ.)
— IDT7187L.
Active: 250mW (typ.)

The IDT7187 is a 65,536-bithigh-speed static RAM organized as
64K x 1. Itisfabricated using IDT’s high-performance, high-reliabil-
ity technology, CEMOS. Access times as fast as 15ns are avallable

. with maximum power consumption of 880mW.

Standby: 30uw (typ.) R

o Battery backup operation—2V data retention (L version only)

e JEDEC standard high-density 22-pin plastic and hermetic DIP,
24-pin plastic SOIC, 22-pin and 28-pin leadless chip carrlerand
24-pin flatpack and CERPACK

¢ Produced with advanced CEMOS™ high-performance
technology .

Separate data input and output

Input and output directly TTL-compatible

Three-state output

Static operation: no clocks or refresh required

Military product compliant to MIL-STD-883, Class B

Standard Military Drawing# 5962-86015 Is pending listing on
this function, Refer to Section 2/page 2-4.

Both the standard (S) and low-power (L) versions of the IDT7187
provide two standby modes—Iss and Isa1. Ise provides low-power
operation (358mW max.); lssy provides ultra-low-power oparation
(5mW max.). The low-power (L) version also provides the capabil-
ity for data retentlon using battery backup. When using a 2V bat-
tery, the circuit typically consumas only 30pW.

Easa of system design is achleved by the IDT7187 with full asyn-
chronous operation, along with matching access and cycle times.
The device is packaged In an industry standard 22-pin, 300 mil
plastic or hermetic DIP, 24-pin plastic SOIC, 22- and 28-pin lead-
less chip carrlers, or 24-pin flatpack or CERPACK.

Military grade product is manufactured in compliance with the
latest revision of MIL-STD-883, Class B, making it ideally suited to
military temperature applications demanding the highest level of
performance and reliabllity.
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INTEGRATED DEVICE

IDT7187S/IDT71871. CMOS STATIC RAM 64K (64K x 1-BIT)

LYE D =W 4&25??]; 0003277 9 M

MILITARY AND COMMERCIAL TEMPERATURE RANGES

PIN CONFIGURATIONS

T L2205

Ag L1 NCE 1 Voo
A Ay 2 Ais
Az [s Aj s Ay
Ag AZ E 4 4 A|3
A4 A s Az
ncOe As[C]e Ay
Ag AsO7 NC
Ae Ag E 8 AIO
Ay A; O Ag
DATAgyr [ 10 DATAqur [ Ay
WE DATA WE [ DATA
GND GND [
DIP
TOP VIEW © SOIC/S0d FLATPACK/CERPACK
. TOP VIEW TOP VIEW
INDEX: $
o INDEX
2 R
DATAouT
DATAgyr
22-PIN LCC
TOP VIEW
PIN NAMES
Ap-Ags Address Inputs DATAy Data Input PIN LCO
28-|
§ ] Chip Select DATAqut Data Output TOP VIEW
WE Write Enable GND Ground
Veo Power
ABSOLUTE MAXIMUM RATINGS @ )
SYMBOL RATING  |COMMERCIAL] MILITARY | UNIT RECOMMENDED DC OPERATING CONDITIONS
T?tm'!!nm VOI:BQS 051 0 05 70l v SYMBOL PARAMETER MIN. TYP. | MAX.] UNIT
1 ~0. 0 | -o0. g
Vreau | B espect o Sto +7 o+ Veo Supply Voliage 45 | 50 | 85| v
Operaling GND Supply Voltage 0 0 0 \
T = o
A | Temperature Ot +70  |-85t0 +125| °C Vi Input High Voltage | 22 | — | 60 | v
Temperature : ~0.5(1 -
Tetss | ynder Blas -5510 +125 [-65t0 +135| °C Vo Input Low Voltage 0.5 0.8 v
Storage NoTe:
Tsta Temperature -6510 +1256 [-65t0 +150} °C 1.V (min} = -3.0V for pulse width less than 20ns.
Pr Power Disslpation 1.0 1.0 w
lour | DC Output Current 50 50 mA RECOMMENDED OPERATING
NOTE: TEMPERATURE AND SUPPLY VOLTAGE
1. Stresses greater than thos fisted under ABSOLUTE MAXIMUM RAT- GRADE AMBIENT GND v
INGS may cause permanent damage to the device, This is a strass rat- TEMPERATURE °e
ing only and functional operation of the device at these or any other Military -86°C to +125°C oV 5.0V = 10%
conditions above those Indicated In the operational sections of this " " = 10%
speclficationis notimplied, Exposure to absolute maximum rating con- Gommerotal 0°Cto +70°C o 50V x1
ditions for extended periods may affect reliability.
§4-12
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INTEGRATED DEVICE I4E D
IDT7187S/IDT7187L. CMOS STATIC RAM 64K (84K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES
DC ELECTRICAL CHARACTERISTICS PR FRCEY ; qé 23"05
Voo = 5OV £10% 7 . - - S
. “IDT71878 IDT7187L
SYMBOL PARAMETFR' TEST CONDITION MmN TYPS) mAax.] MmN TYP® max. | UNIT
— MIL. - - 10 - . - & :
It Input Léakage Cumrent | Veo= Max,Vin = GNDtoVes | come | - = 5 = - 2 MA
: bo = Max. - MIL - . - q0 | - - 5.
liol Output Leakage Current T2 = Vi, Vour = GND toVeo comL | - _ 5 o g MA
L Co | lou= 10mA, Voo = Min. - - 05 - - 05 v
Vou | OutputLow Voltage To = 8mA, Voo = Min. - = 04| - - o4 v
Voul Output High Valtage lon= -4mA, Veg= Min. 24 - = 24 - = Y,
NOTE: ; - -

1. Typleal limits are’at Voo = 5.0V, +25°C amblent.

DC ELECTRICAL CHARACTERISTICS®"
Voo = 5.0V £10%, Vi = 0.2V, Vo = Voo ~ 0.2V

SYMBOL

PARAMETER

POWER

7187515 | 7187520 7187825
7187125

COM'L. MIL.| COM’L.MIL.| COM'L.MIL.

7187S30/35 | 7187845/55()| 7187870 | 718788
71871L30/35 | 7187L45/55(% | 7187L70 7187085 | UNIT

COM'L.  MIL.JCOM'L. MIL.|COM'L. MILICOM'L.M

5

IL,

leot

Operating Power

Supply Current
=V,

Qutputs Open

Voc = Max.,

t = 0@

120 140 | 90

105

% 105 | %0

05| - 105 - 105

85

70 85 70

85

~ 8| - 8

mA

Dynamio

Operating Current
=V,

QOutputs Open,

Voo = Max,,

f = fuax(@

156 176 | 120

130

110 120 | 110

110

95/90 110/100| 85

Standby Power
Supply Current
(TTL Level)

CS z Vi,

Voo = Max.,
Outputs Open
f = fyax

45 50 | 45

40/35  45/40 |30/25

330 — -28| —- 28

mA

Iy

Full Standby
Power Supply
Current (CMOS
Level)

CS 2 Vye.

Vco = Max,,

Vin 2 Ve or

Viv g Mot = 0

15 20 15

15

0.3 15 | 03

15

mA

NOTES:

1. Al values are maximum guaranteed values,

2, 1 = fyax (All Inpuis except Chip Ssleot cycling atf = 1/gc). f = 0 means no address or control lines change,
3. -65°Cto +125°C temperature range only.
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INTEGRATED DEVICE

14E D WM 4825771 0003279 c M

IDT7187S/IDT7187L CMOS STATIC RAM 64K (64K x 1-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

DATA RETENTION CHARACTERISTICS

T=623-05

(LVarsion Only) Vig = 0.2V, Vyo = Voo - 0.2V

- _ ) TYP. MAX,
SYMBOL .. PARAMETER TEST CONDITION MiN. Vee @ Vec @ UNIT
. 20V 30V | 20v 30V }
Vor Veo for Data Retention - 20 - - - - v
MiL. - 10 15 600 900
Data Retention Current -
tocon 4 coML| - | 10 15 | 180 25| KA
toor!® Chip Deselect to Data Retention Time CS2 Vo 0 - - ns
- - VN2 Vgorg Vg —— -
a0 Operation Recovery Time LR tpcl? - = ns
. Il @ Input Leakage Current - - 2 pA
" NOTES:
1. Ta = +25°C
2. tzc = Read Cycle Time
8. This parameter is guaranteed but not tested.
LOW Vo DATA RETENTION WAVEFORM
| DATA RETENTION MODE
Veo
) 4.5v"( Vorz 2V 7 45V
teor > -ty -»I

o\
= 777w

Vor

AC TEST CONDITIONS

Input Pulse Levels GND to 3.0V
Input Rise/Fall Times &ns
Input Timing Reference Levels 1.6V
Output Reference Levels 1.8V
Output Load See Figures 1 and 2

sV

$

s

DATAguT
26503 T 30pF*
m
Figure 1. Output Load

DATAgur

* Including scope and jig.

3 4800

28508 T SpF*

m

Figure 2. Output Load
(for tyz, bz, twz and tow)
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INTEGRATED DEVICE

IDT7187S/IDT7187L. CMOS STATIC RAM 64K (64K x 1-BIT)

I4E D M 4825771 DD.DBEBD 9 1

MILITARY AND CON;MERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vo = 5V +10%, All Temperature Ranges)

T-4623-05

718781520 | 7187825/30 | 7187535/45 |7187855( | 71878701 | 71875851
SYMBOL PARAMETER 7187125/30 | 7187L3s/45 |7187L55'0 | 7187L70@ | 7187185@ | UNIT
i MIN. MAX.| MIN. MAX.| MIN. MAX.|{ MIN. MAX.|MIN. MAX.]MIN. MAX.
READ CYCLE
tao Read Cycle Time 25/30 - | 35/45 - 85 -] 70 -1 85 - ns
tan  |Address Access Time - 25/30| - 35/45] - 85| - 70} — 85 ns
tacs |Chip Select Access Time - 25/30| - 35/45| - 88| — 70| ~ 85 ns
toH Ouiput Hold from Address Change 3 - 5 - 5 - 5 -1 6 - hs
tiz  |Chip Select to Outputn Low Z &) 5 - 5 -18 ~| 5 -| & - ns
tuz  |Chip Deselect to Output In High 2(%) - 12115y - 17/20) — s - 30| - 4 | ns
tpu Chip Select to Power Up Time (3) 0 - 0 - 0 -1 0 -{ 0 - ns
Chip Deselect to Power Down .
o |Timets - 200 - sos| - s - s - 40| ns
NOTES: .
1, 0°Cto +70°C temperature range only.
2, -55°C to +125°C temperature range only,
3. This parameter guaranteed but not tested.
TIMING WAVEFORM OF READ CYCLE NO. 1 2
tro ) |~
ADDRESS )(
tan {
—— toy —>
DATA gut PREVIOUS DATA VALID )( K X DATA VALID

TIMING WAVEFORM OF READ CYCLE NO. 2 9

Vo SUPPLY

NOTES:

3]

TN

tpo®

Yy

N

DATA oyt

— tyy7 (4)

CURRENT

1. WE Is High for READ Cycle.
2, TS s low for READ cycle.
3. Address valid prior to or colncident with TS transition low.
4. Transition Is measured +200mV from steady state voltage with specified loading In Figure 2.

5, All READ cycle timings are referenced from the last valld address to the first fransitioning address.

DATA

VALID

— tPD

HIGH IMPEDANCE
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INTEGRATED DEVICE

L4E D W 4825771 00032481 0 N

IDT7187S/IDT7187L CMOS STATIC RAM 64K (64K x 1-BIT)

MILITARY AND COMMERCIAL TEMPERATURE RANGES

AC ELECTRICAL CHARACTERISTICS (Vo = 6V %10%, All Temperature Ranges)

 T-9623-05

AT L WHSRE NP ¥}

718751520 | 7187825/30 | 7187S35/45 |7187855 | 7187570 | 71875850
SYMBOL PARAMETER 7187125/30 | 7187L35/45 | 7187L55 | 7187L70® | 7187L8s® | UNIT
MIN. MAX.| MIN.  MAX.| MIN.  MAX.|MIN. MAX.[MIN. MAX.[MIN. MAX
WRITE CYCLE -
two | Write Cycle Time 12115 5 25/30 — |35/45 ~ | 55 - 70 -] 8 -1 ns
tew | Chip Select to End of Write 12/16 20/22 - 125/40 - | 80 -| &5 -1 6% - ns
taw | Address Valld to End of Write 12/15 20/22 - | 25/40 - | 50 -1 85 -] 65 - ns
tas Address Set-up Time 0 - 0 - 0 -1 0 -1 0 - ns
twp | Write Pulse Width 12/15 20 - {20725 - 1|3 -| 40 -] 45 -~ | ns
twa | Write Recovery Time 1] - 4] - 0 -1 0 -1 0 - ns
tow | Data Valid to End of Write 8/ 16/20 ~ | 15/25 - |25 -1 30 -3 - ns
tou Data Hold Time - 5 - 5 . - 5 -] 5 e ) - ns
twz | Write Enable to Output in High Z© 6/8 - 1215 - 15/30] ~ 30| - 30| - 4 | ns
tow | Output Active from End of Write - 0 - 0 - 0 -] 0 -1 o0 - ns
NOTES: . :

1. 0°G o +70°C temperature range only.

2. -55°Cto +125°C temperature range only.

3. This parameter guaranteed but not tested.
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INTEGRATED DEVICE L4E D WM 4825771 0003282 ¢ M

s N
1DT71 87SI|DT7187|; CMOS STATIC RAM 64K (64K x 1-BIT) MILITARY AND COMMERCIAL TEMPERATURE RANGES i 1 )
TIMING WAVEFORM OF WRITE CYCLE NO. 1, (WE CONTROLLED TIMING) “"'.’) _ ; ~ L/é_ -23‘05 i ?
e . _ 4
N
ADDRESS /< >(
taw >
cs N\
—— tpq twe twa e ;
WE N pd ;
——— th(S)___.
tow
DATAyy &
tow tou |

DATA 'DATA VALID *

TIMING WAVEFORM OF WRITE CYCLE NO. 2, (CS CONTROLLED TIMING) ***%

two

ADDRESS - X X

- N 1
' ’ — o

wE \ y4a

. tow ton
DATA |y * DATA VALID *

NOTES:

1. WE or TS must be high during all address transitions.
2. A write ocours during the overlap (tyg of a low TS and a low WE. 3
3, twg Is measured from the earller ot CS or WE going high to the end of the write cycle.

4. It the TS low transition ocours simuitaneously with or after the WE low transition, the outputs remain in the high impedance state.
5, Transition ls measured 200 mV from steady state with a 5pF load {including scope and jig).
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INTEGRATED DEVICE L4E D WM 4825771 0003283 4 N

. L \‘.
IDT7187S/IDT7187L CMOS STATIC RAM 64K (64K x 1-BIT) ' MILITARY AND COMMERCIAL TEMPERATURE RANGES A - .
- B 7: 6 - - 0 s R ~ t _
TRUTH TABLE - _© CAPACITANCE (Ta= +25°C, f = 1.0MH2) k4 '23 E *
MODE TS WE OQUTPUT POWER "~ |SYMBOL] PARAMETER() CONDITIONS | MAX. | UNIT
Standby H X High Z Standby Cin Input Capacttarice Vin= OV 8 pF 1o -
Read L H Dout Active Cour | Output Capacitance Vour= OV 8 pF :
Write L L HighZ Active NOTE:
1. This parameter Is determined by device characterization, but Is not !
production tested. Z

————
h
.
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N
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KIS

ORDERING INFORMATION

DT XXX A 999 A A o . :
Device Type Power  Speed Package _ Process/ ’
. Temperature
Range .
Blank . Commercial (0°C to +70°C)
B Military (-65°C to +125°C)
Compliant to MIL-STD-883, Class B
D Ceramic DIP y
P Plastic DIP : . 31
C Sidebraze DIP o
L Leadless Chip Carrier (specify 22 or 28 pins)
SO Small Outlinie IC : :
E CERPACK
. F Flatpack
Y Small Qutiine (J-Bend)
A

15 Commerclal Only
20 Commercial Only
26 '
30 .
35 Speed in Nanoseconds
45 .
55 Military Only '
70 Military Only
85 Military Only

|s Standard Power

e - Low Power

| 7187 64K (64K x 1-BHt)
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